
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

Internationa] Bureau 

(43) International Publication Date 
2 May 2002 (02.05.2002) 




PCT 





(10) International Publication Number 

WO 02/34521 Al 



(51) International Patent Classification 7 : 
B44C 1/17, B41M 3/00 



B41F 19/06, 



(21) International Application Number: PCT/GB 01/04740 

(22) International Filing Date: 26 October 2001 (26.10.2001) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

0026536.3 



28 October 2000 (28.10.2000) GB 



(71) Applicant (for all designated States except US): BLOCK- 
FOIL GROUP LIMITED [GB/GB]; Foxtail Road, Ran- 
somes Europark, Ipswich IP3 9RT (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): CASTLETON, 
Michael, Adrian [GB/GB]; 26 Balmoral Close, Ipswich 
IP2 9EJ (GB). 

(74) Agents: COPP, David, Christopher et al.; Dummett 
Copp, 25 The Square, Martlesham Heath, Ipswich IP5 3LS 
(GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, 
ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 



[Continued on next page] 



(54) Title: COLD FOIL STAMPING 



< 



IT) 




(57) Abstract: Sheets (10) to which foil is to be applied are printed with an adhesive pattern corresponding to the area where foil 
is to be applied. This priming takes place between rolls (12, 14). The adhesive (11) stays wet and non-tacky until activated by, for 



example, ultra-violet light. The adhesive (1 1) stays wet and non-tacky until activated by, for example, ultra-violet light. The adhesive 
coated substrate moves through a first UV station (16) where adhesive activation is started and then through a nip (20, 22) where a 
foil web (26) is pressed against the now tacky adhesive. Foil is transferred from the foil web (26) to the sheets (10). After leaving 
¥^ the nip, the substrate and the applied foil move through a second UV station (36) where adhesive cure is completed. 

BEST AVAILABLE COP 



DOCID: <wo. 



0234521 A 1J_> 



WO 02/34521 Al IQIIIIffiifllllllOllilllllllllHllDII 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



I 



WO 02/34521 PCT/GB01/04740 

- 1 - 



s 



Cold Foil Stamping 

This invention relates to cold foil stamping, ie the 
application of a decorative foil to a substrate. The foil 
5 could be metallic, it could be holographic or it could be 
any other type of foil suitable for application to a 
substrate through the process to be described in thi 
specification. 

10 Both hot and cold foil stamping are known processes. In 
hot foil stamping, the foil is manufactured with a heat 
and pressure sensitive adhesive on one face, and a shaped 
and heated die presses the foil into contact with the 
substrate whereupon the adhesive is activated and the foil 

15 adheres to the substrate over an area corresponding to the 
shape of the die. In hot foiling, the transfer of foil to 
the substrate is limited by the time taken for the heat of 
the die to transfer through the carrier and foil layers 
activating in turn the release layer and the adhesive. 

20 The faster the process, the more die temperature is needed 
to allow the foil to transfer. Most foils have a window 
of operating temperature within which the foil will 
activate and transfer. At temperatures below this window, 
the release layer will not separate and the adhesive will 

25 not become tacky resulting in no transfer. Above the 
window the release layer may activate as may the adhesive 
but the transfer will be spoilt by over temperature damage 
to those and other layers in the foil. Transfer may be 
achieved but the finished result will show heat burn marks 

30 in the foil, creasing and gassing streaks. 

Depending on which foil is to be applied, the speed of 
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application is limited by complications that arise when 
using die temperatures above the normal operating window. 

In cold foil stamping, the adhesive is applied first to 
5 the substrate over an area corresponding to the area where 
foil is to be applied. The adhesive can be a liquid or a 
viscous fluid or gel which can be applied by a printing 
process and can be of a type which remains wet (ie inert 
or not tacky) until activated. When foil application is 
10 to begin, the adhesive is activated (eg by exposure to UV 
light) and the foil is pressed against the substrate so 
that it adheres to the areas printed with adhesive but 
does not adhere elsewhere. 

15 Cold foil stamping has one particular advantage over hot 
foil stamping; it can achieve better adhesion of the foil 
to the substrate at high throughput rate. As no heat is 
applied to the substrate, there are less limitations on 
the nature of the substrate to which foil can be applied. 

20 

Cold foiling uses the tack effect of part cured adhesive 
combined with chemical compatibility of the foil and 
adhesive to effect the transfer. 

2 5 When the correct combination of foil and adhesive are 

used, the speed of transfer has little effect on quality 
of the finished product. 

According to the invention, there is provided a method of 

3 0 applying foil from a foil web to a substrate, the method 

comprising the steps of printing the substrate with a 
curable adhesive in the areas to which foil is to be 
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applied, subjecting the substrate to a first adhesive 
activation stage in which the adhesive is partially 
activated, passing the substrate and a foil web through a 
nip where the foil is pressed against the partially 
activated adhesive, separating the foil web from the 
substrate after leaving the nip and subjecting the 
substrate to a second adhesive activation stage to fully 
cure the adhesive. 

The level of UV exposure in the first stage is preferably 
less than that in the second stage. 

The adhesive can be either a cationic application system 
or a free radical application system. 

The substrate can be in the form of discrete sheets or a 
cont inuous web . 

The adhesive is preferably printed on the substrate using 
a lithographic printing process, although a flexographic 
printing process can alternatively be used, particularly 
if the press is web-fed rather than sheet-fed. 

The substrate can be embossed in the nip, at the same time 
as foil is applied to the substrate. The embossing may be 
wholly within the plane of the substrate (micro-embossing) 
or may distort the embossed part of the substrate out of 
the xnitial plane of the subst rate. The embossing can 
take place on the area of the substrate being foiled, or 
on an area of the substrate immediately adjoining an area 
to which foil is being applied. 
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The invention also provides apparatus for applying foil 
from a foil web to a substrate, the apparatus comprising a 
printing station for printing the substrate with a curable 
adhesive in the areas to which foil is to be applied, a 
first adhesive activation station in which the adhesive on 
the substrate is initially partially activated, a second 
adhesive activation station in which the adhesive on the 
substrate is activated again to complete adhesive cure, 
and a nip between the first and second adhesive activation 
stations in which foil can be pressed against the 
partially activated adhesive, means for transporting the 
substrate from the printing station, past the first 
adhesive activation station, through the nip and past the 
second adhesive activation station and foil transport 
means for feeding foil to and from the nip. 

The adhesive is preferably activated by exposure to ultra- 
violet light, and the activation stations preferably 
include a source of ultra-violet light. 

The apparatus can be based on a " conventional two colour 
printing press or two impression units of a multicolour 
press, with the adhesive being printed in one stage and 
the foil being applied in the nip of the second stage. 
The press can be either web fed or sheet fed. 

By splitting the adhesive activation process into two, 
many advantages are obtained. 

The invention will now be further described, by. way of 
example, with reference to the accompanying drawings, in 
which : 
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Figure 1 shows a schematic diagram of a first 



foiling apparatus 
invention; 



according to the 



Figure 2 



shows a schematic 
foiling apparatus 
invention; 



diagram of 
according 



a second 
to the 



10 



Figure 3 shows a schematic diagram of a third 

foiling apparatus according to the 
invention; 



15 



Figure 4 shows a schematic diagram of a fourth 

foiling apparatus according to the 
invention; and 



20 



Figure 5 illustrates a process in which flat foiling 

and embossing are combined as separate 
processes in the same operation. 



25 



30 



Figures 1 to 4 each show a press which is in principle 
very similar to a conventional sheet fed two colour 
printing press . 



Figure 1 shows an apparatus which is web- fed. The web 10 
is unwound from a reel (not shown) and is passed through a 
first set of cylinders 12,14 where adhesive is printed on 
the web, in a pattern corresponding to the areas where 
foil is to be applied. The adhesive used, is a 

conventional cold-foiling adhesive which remains wet and 
non-tacky until activated by exposure to ultra-violet 



ooir> <wo 



1 

i 



1 



WO 02/34521 PCT/GB01/04740 

- 6 - 

light. In the drawing, the adhesive is indicated 

schematically at 11. From the printing station 12,14 the 
sheets travel in the direction of the arrow 13 to a first 
UV activation stage at 16, where the sheets 10 pass under 
5 a UV lamp 18. 

The printing process used to apply . the adhesive in the 
printing station 12,14 can be any known process. However 
the use of the lithographic offset process allows good 
10 control of the thickness of the adhesive coating which 
plays a key part in controlling the quality of the 
finished product. Flexographic printing is also possible 
but the guality is generally not so fine as with 
lithography. 

Next, the sheets are passed through a nip between two 
cylinders 20 and 22. The cylinder 20 is a steel 

impression cylinder coated with a compressible layer 24 
which covers part or all of the useable circumference of 
20 the cylinder and the cylinder 22 is a plain steel cylinder 
either with or without a suitable material coating. 

A foil web 26 is also passed through the nip 20,22. The 
foil web consists of a carrier layer and a foil layer. In 

25 the foiling process, parts 15 of the foil layer are 
transferred from the foil web to the web 10 in the areas 
where the substrate design calls for foil to be applied. 
The carrier layer is, and remains, continuous. The web 2 6 
passes from a foil unwind reel 28 to a foil rewind reel 

3 0 30. It passes around guide rollers 3 4 and through the nip 
20,22. In Figure 1, the areas of the foil web from which 
foil has been transferred are shown at 35. Of course the 
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foil web will still be continuous because the foil carrier 
layer (which is not shown separately in the figures) will 
still be present. 



5 For the sake of clarity, the cylinders 2 0 and 22 are shown 
out of contact. In fact they will press against one 
another and against the foil and the web 10. 

In the nip, the foil layer of the foil web 26 is pressed 
10 against the surface of the sheet which carries the (now 
tacky) adhesive and foil adheres to the sheet wherever 
adhesive is present. The foil transferred to the sheet is 
indicated schematically at 15. For example, the area to 
be foiled could be a crest in the middle of each sheet, or 
15 in several places on the sheet. The shape of the crest 
will have been printed in adhesive by the cylinders .12,14 
and a crest shaped area of foil will then be transferred 
from the foil web to the sheet . 

2 0 At this stage, the tackiness of the adhesive should be 

just sufficient to ensure complete transfer of the foil to 
the sheet in the adhesive printed area. 

The foil web leaves the nip and is wound up on the rewind 
25 reel 30. 

The web 10 then passes beneath a second UV station 36 with 
a lamp 38. This lamp supplies sufficient energy to ensure 
that the adhesive is fully cured, before the web is wound 

3 0 up on a rewind reel 40. 

Figure 2 shows an apparatus essentially the same as that 
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in Figure 1, except that in this case the apparatus is 
sheet fed, with the sheets being shown at 110. The 
apparatus will be set up in a known manner to handle sheet 
fed stock. The finished sheets are collected, on a stack 
5 140. 

* 

Figures 3 and 4 show sheet- fed apparatus with facilities 
for flat foiling with or without micro-embossing (Figure 
3) and foil embossing (Figure 4) as well as the ability to 

10 allow foil stepping through foil accumulators 32 (for 
example as described in British Patent 2 254 586) . 
Although shown as separate processes, blind embossing, 
foil embossing flat foiling with or without micro- 
embossing can be processed in any combination all in the 

15 same pass. Parts of the apparatus which are the same as 
those shown in Figures 1 and 2 carry the same reference 
numerals . 

In Figure 3, the upper impression cylinder 224 is steel 
20 and carries one or more dies 200 and 201. The opposing 
cylinder 222 may be plain or coated with a compressible 
material. The die 200 has to register with the adhesive 
printed areas 11 and because the die has a relief pattern 
on its surface, it embosses that pattern into the surface 
25 of the foil, at the same time as that foil 15 is picked up 
by and adhered to the tacky adhesive 11- The embossing 
(so-called micro-embossing) lies wholly within the plane 
of the sheet 110, ie the non-foiled side of the sheet is 
not substantially -distorted by the existence of the 
30 embossing on the opposite face of the sheet. The special 
compressible coating on the impression cylinder 222 helps 
to ensure that this condition is achieved. 



* 
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For optimum foil usage, the foil web should be able to 
travel at different speeds and in different directions to 
the sheets or web to which foil is to be applied. It is 
5 desirable to apply as much as possible of the foil from 
the foil web to the sheets. If, for example, each sheet 
is to have two crests applied to it spaced apart in the 
direction of travel by 10 times the size of the crest, 
then if the foil was travelling at the same speed as the 
10 sheets, the area of foil between the crests would never be 
applied to a sheet and would be wound up on the rewind 
reel with the carrier layer. 

Foil transport mechanisms are therefore known which allow 
15 the foil to be wound backwards or forwards between each 
stamping, so that an unused part of the foil web will 
register with that part of the next sheet which has been 
printed with adhesive and which is to have foil applied to 
it. It is possible for the foil to be registered with the 
20 substrate. This is necessary for example with a 

registered image hologram foil, where the correct hologram 
image has to be precisely placed in a desired position 
relative to printed images on a substrate. 

25 Figures 3 and 4 show apparatus equipped with foil web 
control devices . Foil accumulators as described in our 
British patent 2 254 586 are shown at 32. Other foil 
control devices (of a type known per se) are shown at 33. 

30 To enable optimum use of foil, the foil web 26 has to be 
capable of moving in both directions, ie sometimes the 
foil unwind reel 2 8 may act as an unwind reel and 
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sometimes as a rewind reel, and sometimes the foil rewind 
reel 30 may act as a rewind reel and sometimes as an 
unwind reel. The accumulators 32 ensure that tension is 
kept in the foil web 26 at all times, whilst the movement 
5 of the foil web is being controlled. Within the nip 
222,224 the situation will arise where, between 
impressions, the sheets 110 are moving in one direction 
through the nip and the foil web 26 is moving in the 
opposite direction. However when a die 200 is in position 
10 to make an impression, the foil web and the sheets will be 
moving in the same direction, at the same speed. 

Figure 4 shows an embodiment similar to that of Figure 3 . 
However in this case the cylinders 322 and 324 are set up 

15 for foil embossing of the sheets 110. Both cylinders are 
steel. The cylinder 324 carries embossing dies 300 and 
the cylinder 322 carries the corresponding counter-die 3 01 
so that the sheets 10 can be foiled and embossed at the 
same time and in the same area. This embossing displaces 

20 ... . the jplane of the substrate, so that the existence of the 
embossing is evident on both sides of the sheet 110. 

This embossing can be carried out in the specific areas 
where foil 15 has been applied to printed adhesive areas 

.25 11. The embossing can also be carried out (see Figure 5) 
in very close proximity to the area being foiled. When 
using hot foil stamping technology it is not possible to 
blind emboss a sheet in very close proximity to the area 
being foiled. If one were to attempt hot foil stamping 

30 and embossing in this way the foil layer would contact the 
embossing area and foil would be transferred to the 
embossed area of the paper. When the areas to be foiled 
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and embossed are in the shape of a border then this 
process becomes impossible to achieve in one pass of the 
machine. Embossing is generally done at temperatures 
around 40°C and therefore can't be done next to a hot foil 
5 stamping die at 120°C. 



Many products such as greetings cards and wine labels are 
therefore produced in two separate processes first foiled 
10 and then embossed. 

When the cold foiling process is used embossing and 
foiling can be done in one pass as there is no heat to 
cause foil to transfer to the embossed area. As a result, 

15 using cold foil stamping, it is possible to produce the 
effect shown in Figure 5, where a substrate 410 is foiled 
in one area 400 and embossed in a directly adjacent area 
or areas 402. Both the foiling and the embossing can be 
done with a single (combined foil and embossing) die 404 

20 In this figure, the foil is shown at 406. 

Separating the adhesive activation into two stages as 
shown has three distinct advantages; firstly it reduces 
the amount of UV radiation which is needed, and therefore 

25 reduces costs. Secondly it makes it much more likely that 
the adhesive will be fully cured at the end of the 
process. This applies to both cationic and free radical 
systems (see below) . Thirdly, it allows a full range of 
foil indexing (ie stepwise movement of the foil through 

30 the nip) which avoids unnecessary foil wastage. 

Adhesives used for cold foil stamping can be divided into 
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two classes, known as 'free radical 1 and 'cationic 1 . 
These names which are well known to the skilled man refer 
to the manner in which they cure. Both can be cured by 
exposure to UV light. 

5 

Free radical adhesives require continuous exposure to UV 
light until the cure is complete; if the UV light is taken 
away before cure is complete, the adhesive will never 
fully cure. A problem therefore is to ensure that curing 

10 is complete, and the conventional solution is to expose 
the adhesive to an excess of UV light. Conventional cold 
foil stamping processes using free radical adhesives 
position the UV lamp(s) downstream of the nip and in an 
area where the foil web and the substrate are in contact, 

15 so that the adhesive is exposed to UV light before the 
foil and the substrate are separated. 

Cationic adhesives cure to completion once activation has 
been started. The problem with these adhesives is to 

20 control the time before complete cure, and to ensure that 
the adhesive is tacky at the time when the foil and the 
substrate are brought into contact. This requires careful 
control of process speed. Conventional cold foil stamping 
processes using cationic adhesives position the UV lamp(s) 

2 5 upstream of the nip, to make the adhesive tacky before the 
foil and the substrate meet in the nip. The speed of the 
process and the power of the UV light are ideally set so 
that the adhesive achieves its maximum tackiness in the 
nip, and on leaving the nip, adhesive cure continues 

30 without further energy input. This process greatly 

reduces the risk of the adhesive remaining tacky once the 
foiled sheets are stacked, and thus reduces the risk of 
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the sheets sticking to one another in the stack. 

The apparatus shown here can be used with either free 
radical or cationic adhesives. 

5 

In the case of free radical adhesives, the first stage UV 
exposure is direct to the adhesive. The second stage is 
to the substrate with foil adhered to the adhesive, ie not 
normally through the foil web. Sufficient tackiness is 
10 produced in the first stage to allow a relatively long 
time period between first and second stages which allows 
economical use of foil. 

The energy level of the first UV station, and the time for 
15 which the adhesive is exposed here to UV radiation will be 
selected just to make the adhesive tacky, but not to 
complete the cure of the adhesive. 

In the case of cationic adhesives, the process of the 
20 invention allows the initial UV exposure to initiate a 
relatively slow cure, leading to a wide time window during 
which the adhesive remains tacky, followed by a rapid post 
cure. 

25 
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Claims 

1. A method of applying foil from a foil web to a 
substrate, the method comprising the steps of printing the 
5 substrate with a curable adhesive in the areas to which 
foil is to be applied, subjecting the substrate to a first 
adhesive activation stage in which the adhesive is 
partially activated, passing the substrate and a foil web 
through a nip where the foil is pressed against the 
10 partially activated adhesive, separating the foil web from 
the substrate after leaving the nip and subjecting the 
substrate to a second adhesive activation stage to fully 
cure the adhesive. 

15 2. A method as claimed in Claim 1, wherein at least one 
of the adhesive activation stages uses ultra-violet light 
as activator. 

3. A method as claimed in Claim 2, wherein the level of 
20 UV exposure in the first stage is less than that in the 

second stage. 

4. A method as claimed in any preceding claim, wherein 
the adhesive is a cat ionic adhesive curing system. 

25 

5. A method as claimed in any one of Claims 1 to 3 , 
wherein the adhesive is a free radical adhesive curing 
system. 

30 6. A method as claimed in any preceding claim, wherein 
the substrate is in the form of discrete sheets. 
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7. A method as claimed in any one of Claims 1 to 5, 
wherein the substrate is a continuous web. 

8. A method as claimed in any preceding claim, wherein 
5 the substrate is embossed in the nip, at the same time as 

foil is applied to the substrate. 

9. A method as claimed in Claim 8, wherein the embossing 
is wholly within the plane of the substrate. 

0 

10. A method as claimed in Claim 8, wherein the embossing 
distorts the embossed part of the substrate out of the 
initial plane of the substrate. 



15 11. A method as claimed in any one of Claims 8 to 10, 
wherein the embossing takes place on an area of the 
substrate immediately adjoining an area to which foil is 
being applied. 

20 12. Apparatus for applying foil from a foil web to a 
substrate, the apparatus comprising a printing station for 
printing the substrate with a curable adhesive in the 
areas to which foil is to be applied, a first adhesive 
activation station in which the adhesive on the substrate 

25 is initially partially activated, a second adhesive 
activation station in which the adhesive on the substrate 
is activated again to complete adhesive cure, and a nip 
between the first and second adhesive activation stations 
in which foil can be pressed against the partially 

3 0 activated adhesive, means for transporting the substrate 
from the printing station, past the first adhesive 
activation station, through the nip and past the second 
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adhesive activation station and foil transport means for 
feeding foil to and from the nip. 



13. Apparatus as claimed in Claim 12, wherein the 
5 adhesive activation stations include a source of ultra- 
violet light. 



14. Apparatus as claimed in Claim 12 or Claim 13, wherein 
the substrate transporting means comprises a sheet fed 

10 printing press. 

15. Apparatus as claimed in Claim 12 or Claim 13, wherein 
the substrate transporting means comprises a web fed 
printing press. 



16. Apparatus as claimed in any one of Claims 12 to 15 , 
wherein the printing station is a lithographic printing 
station . 



2 0 17. Apparatus as claimed in any one of Claims 12 to 16, 
wherein the nip is formed between two cylinders, at least 
one of which carries an embossing die to emboss the 
substrate. 



25 18. Apparatus as claimed in Claim 17, wherein the 
embossing die is arranged to emboss an area of the 
substrate to which foil is to be applied. 



19. Apparatus as claimed in Claim 17, wherein the 
30 embossing die is arranged to emboss an area of the 
substrate immediately adjacent to an area to which foil is 
to be applied. 
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20. Apparatus for applying foil from a foil web to a 
substrate substantially as herein described with reference 
to the accompanying drawing. 

21. A method of applying foil from a foil web to a 
substrate substantially as herein described with reference 
to the accompanying drawing. 
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